Calcium dependence of rhythmic contractions of the Oryzias latipes blastoderm.
1. The blastoderm of the Oryzias latipes (medaka, Teleostei) embryo begins to contract rhythmically, about once per min at 25 degrees C, during epiboly. When the blastoderm was mechanically detached from the rest of the egg, it contracted into a pear-shaped ball and also continued to contract rhythmically. 2. The optimal [Ca2+] for the rhythmic contractions was approximately 1 mM. 3. The contractions stopped in media containing La3+, Ni2+, Mn2+, Co2+ or Ba2+. 4. A number of organic calcium antagonists--cinnarizine, D600, diltiazem, nifedipine, TMB-8 and verapamil--had no apparent effect on the contractions. However, the contractions were inhibited by papaverine, caffeine, and a mixture of TMB-8 and verapamil. 5. The contractions stopped in a medium containing 25 mM K+ or cytochalasin D. 6. We conclude that microfilaments cause the contractions, that each rhythmic contraction is preceded or accompanied by an increase in cytoplasmic free [Ca2+], and that Ca2+ enters the cytoplasm from both an extracellular and an intracellular pool.